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Abstract
The article considers home heating and energy saving. The authors analyze the energy saving problem in reliance upon the 
findings of the pilot opinion poll conducted in Orel in autumn 2013. The objective of the poll was to identify the home heating
needs of local residents and to find out the viewpoints of the residents in respect of the operation of local public amenities. The 
authors explore the reasons for the inefficient operation of the Russian heating supply system with account for the poll findings 
and secondary data. The authors believe that the traditional behavioral model, that does not contemplate any need to save energy, 
is one of the reasons why the heating of residential homes are heated inefficiently. The authors offer their solutions and top-
priority actions to be taken.
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1. Introduction
In 2008, the RF Government Resolution issued on July 11, 2001 “On the Reformation of the Energy Sector of the 
Russian Federation” ceased to be in force and effect [1]. The goal of the recent reform was “to ensure the 
sustainable operation and development of the economy and the social welfare system, to improve the efficiency of 
electric energy generation and consumption, and to provide for the reliable and continuous electric power supply” 
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[2]. The strategic objectives of the reform were (1) to ensure the sustainable development of the electric energy 
industry on the basis of new technologies and market laws, (2) to ensure the reliable and cost effective satisfaction 
of the solvent demand for electric and thermal energy in the short and long terms. However all objectives remain 
unattained, as no enterprises have improved their efficiency, no competition has been triggered among the energy 
generating companies and retailers, electric power rates for end users have reached and even surpassed the 
international level, and as a result, some Russian industries have to fight for survival [2].
In 2010, the Russian Federation launched the Energy Saving and Efficiency Improvement Program for the Period 
through 2020. The mission of the program consists in the rational consumption of fuel and energy resources through 
the implementation of energy saving actions, energy efficiency improvement in various industries and RF subjects, 
and reduction of the energy capacity of the gross domestic product [3].
However, according to the analytical reports, high energy consumption and substantial energy losses are the 
reason for excessive operating expenses and uncomfortable living environments [4]. Assimilation of advanced 
technologies and modification of the heating energy supply pattern may solve the problem [5].
Russian and foreign researchers are engaged in the implementation of numerous research projects on advanced 
power saving technologies and optimal electric/heat energy market models [6-9]. The majority of recent research 
projects are multinational. Multinational teams of specialists work together to share their expertise and to apply their 
knowledge in various countries [10-12]. Some papers cover the heat consumption by specific types of buildings or 
private residences [13-14]. The researchers also analyze the role of the state and its citizens in the improvement of 
the energy efficiency of buildings and structures [15].
2. Research Objectives
The current official methodologies for environmental-economic damage evaluation in Russia are complicated in 
general and not that easy to use. In case of the market economy in order to make such evaluation more simple and 
clear the market methods should be used instead. This should improve the efficiency of the land management.
We will not analyze any technological, technical, and economic difficulties that accompany the program 
implementation, but we will drive your attention to the social aspects of the problem, in particular, to the national 
behavior models and energy consumption patterns. Equipment and technologies may be employed after their use has 
turned into a regular behavioral pattern.
The heat supply process can be presented as a scheme that has the power generator, heat transportation facilities 
and power consumers. Each constituent of the heat supply process pursues the individual goals: the power generator 
is willing to make profits, and it means more energy supplied at higher rates, while the power consumer wants to get 
the best quality heat at the lowest possible price.
As a result of boosted rates and disparate quality, social strain appears, the number of non-payers increases, 
preventing investment inflows into the upgrade and repair of the fixed assets. 
The balance of interests is a must to ensure the efficient heating system operation. The most efficient way to find 
out the concerns of consumers is to ask particular questions, so that suppliers could compile their offers with 
account for the consumers’ concerns. This is the way the system operates in Europe. The consideration of the 
consumers’ concerns underlies the relationship between the state, the business community, the society and its 
citizens. 
Our research project should not be regarded as an applied one, as it cannot solve any heat saving problems “right 
here and right now.” Rather, it is a theoretical and methodological research, as it will serve as the basis for the 
methodological approach to another research into the heating needs of residents and the tool designated for the 
monitoring of the quality of heating services. 
3. Methods
We employed opinion polls (or questionnaires), in-depth interviews, focus groups, observations, and experiments 
as the principal data collection methods. R. Blackwell’s book on ethnic micro-cultures and their impact on the 
consumer behavior serves as the basis for our research, because the consumer behavior is a factor of utmost 
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importance in the Russian environment [16]. The studies of consumer preferences are frequently called U&A (usage 
and attitude) researches. They help analysts to identify the set of factors of influence, including the mindset, 
consumption models, consumer behavior models, the extent of consumer satisfaction, the needs and attitudes 
towards the products/brands purchased by consumers, and consumer profiles.
The authors of this article also employed their unique research methodologies designated for the study of the 
consumers’ concerns and for the monitoring of the extent of their satisfaction with the state of affairs in the heating 
supply industry. At the first stage of the project implementation, the authors analyzed the secondary data, namely, 
the legislative acts, the strategies for the heating industry development, the plans developed by municipal 
authorities, the minutes of public hearings, and the findings of earlier opinion polls [17-18].
At the second stage of the project development, the authors compiled the questionnaire to launch the Internet 
survey. The pilot opinion poll dates back to November 2013. It was launched in Orel. The target audience included 
adult consumers over twenty-five years old. One hundred respondents participated in the opinion poll. The poll 
objective was to assess the heating quality.
4. Results
Here we present results of the environmental-economic evaluation using proposed method and the official 
approach. The calculations were made for the illegal landfill that was situated at the northern part of St. Petersburg 
near the Road to Kamenka (60.064653º northern latitude, 30.267622º eastern longitude). Fig. 1 shows the situation.
Begin with the calculation of environmental-economic damage using Eq. 3. The volume of waste at the illegal 
landfill site was over 188 thousands of m3 [4]. Waste density was approximately 0.5 T/m3, therefore M = 94 000 T. 
The waste mostly consisted of municipal solid waste with the share of construction waste, therefore the class of 
hazard is 4 and Hn = 2000 rubles per ton (in prices of 1993) [2]. Ke = 1.3; Kb = 1 (for the lands under forests). 
Under these conditions the environmental-economic damage is 6 110 000 rubles in prices of 1993. Taking into 
account Consumer Price Index for the period 1993-2014 which is 1498.6% the final result is 91 564 000 rubles in 
prices of 2014 for 27 ha of illegal landfill land.
16% of respondents assessed the heating quality as “excellent”, 40% described the heating quality as “good”, 
34% assessed it as “satisfactory”, and 10% of respondents decided that the heating quality was “unsatisfactory”. 
This means that nearly half of respondents (44%) assessed the heating quality in Orel as low (Fig. 1).
Fig. 1. Estimation of the quality of housing heat.
The respondents identified the number of days in a year when the room temperature was excessively high. 37% 
of respondents chose the answer “the temperature inside my living room is excessively high during ten to thirty days 
of the heating season”. 27% of respondents answered that the temperature inside their apartments was too high thirty 
to sixty days a year. 14% of respondents felt that the temperature inside their apartments was excessively high more 
than 60 days a year. 22% of respondents did not notice any discomfort caused by the excessively high room 
temperature. Airing is the core method employed to maintain the comfortable room temperature; thus, heat energy 
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As for the low room temperature, 30% of respondents did not notice any discomfort caused by the lack of 
heating, though, according to the poll findings, about half of the consumers noticed that the temperature inside their 
apartments was below standard values ten to thirty days a year. 17% of respondents noticed that their premises were 
heated insufficiently 30-60 days a year. 6% of respondents believe that the temperature inside their homes remains 
below the regular values 60 days a year. It means that the heating is unbalanced, and apartments get both over- and 
under-heated due to the poor condition of the heating systems and the thermal isolation of apartments.
This problem can be solved through the installation of heating energy consumption meters in each apartment, and 
this solution complies with the national and regional heating policies. However, according to the poll findings, the 
number of apartments, equipped with heating energy consumption meters, reaches mere 25% 
Many countries - successful energy savers have arranged the temperature control inside apartments. The 
durability of underground pipelines was the core factor in many foreign countries, and that’s why, the higher the 
temperature of the heating medium, the more pronounced the deformation efforts, caused by the linear extension of 
the pipe metal driven by the temperature increase. Excessively hot heating medium destroys pipelines. That’s why 
the temperature of the heating medium both inside apartment heating systems and urban heating networks are 
maintained as low as possible. However this strategy raises heat medium consumption, on the one hand, and boosts 
the costs of the heating network construction. For example, the design temperature of the heating medium varies 
IURPɋWRɋLQWKH&RSHQKDJHQKHDWLQJQHWZRUNVZKLOHWKHWHPSHUDWXUHUDQJHRIWKHKHDWLQJPHGLXPLQVLGH
its pipelines is 70 – ɋ7KHFLW\DXWKRULWLHVJUDGXDOO\UHGXFHWKHKHDWLQJPHGLXPWHPSHUDWXUHGHVSLWHWKHIDFW
that the operating range of the Copenhagen heating networks exceeds twenty kilometers [19].
Heating energy suppliers do not take any interest in regulating the temperature inside the heating systems. They 
find it more profitable to boost the heat expenditure and to generate cash flows. Also, many premises have no 
thermal energy consumption meters because of the obsolete radiators and high costs of installation of thermal energy 
consumption meters. They can be installed in the 28% of Orel apartments (Fig. 2). This percentage is insignificant, 
although this action may efficiently ensure comfortable environments inside city apartments, because the resident 
will be able to adjust the temperature in his/her apartment and prevent any excessive heating or irrational heating
energy consumption. This action will motivate residents to save energy and to reduce their heating expenditures.
Fig. 2. The temperature control feasibility chart.
75% of respondents answered that they had experienced no heating failures, and 25% of respondents answered 
that there had been several heating failures in their apartments. The latter value is quite important, and it means that 
every fourth household experiences recurrent heating problems. The reasons for the heating problems include pipe 
breaks, accidents, and repairs. Some respondents indicated that the heating problems occurred due to “the 
irresponsible attitude of the utility services providers”.
Figure 3 demonstrates the share of the heating expenditures in the family income. 41% of the respondents spend 
5% of their family income on the heating supply services, 44% of respondents spend about 5-10% of the family 
income on the heating supply services, 14% of respondents spend 10-15% of the family income on the heating 
supply services. 1% of respondents spend over 15% of the family income on the heating supply services. Given the 




158   Zinaida Ivanova et al. /  Procedia Engineering  117 ( 2015 )  154 – 161 
Fig. 3. The shares of heating supply expenses in the family income.
The next chart (Fig. 4) illustrates the assessment of the work quality of utility services providers, when operating 
in the regular mode. 7% of respondents assess their operation as “excellent”, 32% believe that their operation may 
be assessed as “good”, 47% think that it is “satisfactory”, and 14% are completely unsatisfied with their work 
quality. That means that only 47% of respondents are satisfied with the quality of utility services providers, and 14% 
assessed their work as “unsatisfactory”. The work quality of utility services providers was assessed as satisfactory 
according to the findings of the online survey (1,342 documents) and according to the community-based 
questionnaire survey (1,734 documents) conducted in different Russian regions by the Institute of Sociology of the 
Russian Academy of Sciences [20].
Fig. 4. Assessments of the quality of work performed by the utility services providers.
5. Discussion
The heating supply industry suffers from numerous problems, namely, the intensive growth of charges payable 
by consumers, the heating quality that disagrees with the growth of charges, substantial heat losses, and inefficient 
heating supply systems. Private investments, upgrade of the heating networks and economical heat consumption 
may solve the problem. The heating infrastructure is arranged in such a way that utility services providers are not 
motivated to improve their efficiency. Towards this end, producers and providers of resources have consumers pay 
for everything, including leakages and heat losses. They are not willing to save any energy resources. Moreover, if 
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Utility services providers are not interested in any savings, including those that are associated with passive 
houses. The rates applicable to passive houses are low and so is the profit margin. 
The facts, provided and analyzed in this article, serve as the basis for the national model of the energy and heat 
consumption. A. Sergeeva, a researcher specializing in Russian national behavioral patterns, describes the wasteful 
nature of the Soviet economy that has survived the former political and social system [21]. This is not the only 
heritage of the Soviet-style public ownership system. Back then, individuals owned no major items of private 
property, therefore, they assumed no responsibility for it. Wastefulness arose due to objective reasons. The 
archetypes of the collective unconscious and the ethnical stereotypes of the Russian nation made Russians 
indifferent to pragmatism; Russians were unable and unwilling to save material assets.
V.O. Klyuchevsky believed that the acts of the nature affected the economy of Great Russia and the temper of 
Great Russians, when their ethnos was formed [22]. Vast spaces, forests and fields, enormous amounts of water and 
fuel didn’t contribute to the formation of saving behavior patterns. There is plenty of everything, and nature will 
provide a lot more, that’s how Russians perceive their natural environment. For example, Russians have a peculiar 
hygienic habit, or tradition, to wash up, shower, wash the dishes and even wash small articles of clothes in the water 
sprays. No arguments, including the need to save water or energy, can do away with this old habit. It is not 
customary for Russians to save water; neither do Russians save energy. Maybe contemporary Russians realize the 
need to do it, and soon ecological and economic reasons will make Russians change their everyday behavioral 
patterns, but we believe that it is a matter of time. 
6. Conclusions
Our conclusions rest on the findings of the opinion poll and the analysis of the secondary data. 
The following three interdependent areas of activities are to be launched to save heat and electric energy:  
6.1. Technological actions
Green building. Despite the resistance of energy and heat producers and suppliers, capital investments should 
flow into energy efficient houses. They yield positive results faster and do more with less, if compared to the actions 
aimed at the expansion of energy supply capacities (this action is particularly relevant in the context of dropping oil 
prices). Moreover, the energy efficiency improvement offers an exciting opportunity to ensure environmental 
protection, sustainable development, life quality improvement, and social equality in the housing sector [23]. 
European countries focus on the heat and water saving; they use waste heat exchangers, capable of extracting heat 
from the air leaving the house in the process of ventilation. Rain water collection systems are also popular. Passive 
houses, demonstrating ultra low heat consumption, serve as a perfect example of large-scale and energy efficient 
construction projects. Over 15,000 passive houses were built in Austria and Germany in the recent years [24].
6.2. Legislative (mandatory) actions
Certification of energy efficient buildings with the indication of their energy consumption rates (including 
heating) as a compulsory action [25]. Russia is developing its optimal model of power and heating supply to 
buildings in pursuance RI5HJXODWLRQʋ-r issued by the Government of the Russian Federation on October 2, 
2014, entitled the Plan of Actions (Roadmap) for the Introduction of the Target Model of the Heat Energy Market 
[26].
6.3. Informational and educational actions.
In his address delivered at the Lomonosov Moscow State University, the co-author of the reports to the Club of 
Rome entitled “The Limits to Growth” spoke about the importance of informing citizens about the advantages of 
energy efficient technologies, for example, about the simple devices controlling the temperature mode inside houses 
and saving energy. He spoke about the experiment conducted in a Paris house, where residents realized the benefits 
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of the heat meter; he said: “Unless we change our behavior, there will be substantial long-term consequences. It is 
tough to make short-term anticipations of what will happen, but big things are visible from afar” [27].
V.A. Ilyichev, a Russian scholar and member of the Russian Academy of Architecture and Construction 
Sciences, believes that “the tasks of development should be solved with the help of the system of educational, moral 
and ethical, biological and demographic, social, economic and humanitarian development mechanisms…” [28].
The authors of the article believe that the technological and legislative actions may only be implemented if and 
when the behavioral models change, if the consumer society ideals are abandoned, and spiritual reformation is 
implemented. The top priority is the alteration of the behavioral models of city planners, architects and designers, 
government officials and businessmen; their alteration will reengineer the whole town-planning ideology.
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